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Abstract of JP2003133895 

PROBLEM TO BE SOLVED: To provide a 
vibrating piece, a vibrator, an oscillator and an 
electronic equipment that cause no oscillation 
failure by preventing a grooved electrode from 
breaking, etc. 

SOLUTION: The vibrating piece is made of 
crystalline quartz and comprises a base 140 
on which a base electrode 140d is formed, 
vibrating arms 120 and 130 formed while 

protruding from the base, and grooves 120a 1^ 
and 130a provided to grooved electrodes 120d | i3Dd f 

and 1 30d formed on front surface and/or rear j / 

surface of the vibrating arms. The vibrating v / Ir^ / r 
piece 100 is constituted by comprising opening 
constricted parts 1 20f and 1 30f in which the /'^^'y^^^^tr 
length in widthwise direction that is short in its 

side direction of a groove opening of the \ ^ // k >^ 

groove becomes nanrower as approximating to ^ laod 

the base side and/or tip side, and providing a 190» 
gentle slope in which the angle of inclination of 
a sidewall of groove, formed in the depth 
direction of the groove and corresponding to 
the opening constricted part, is gentler than 
that of the other part of the sidewall of groove. 
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(54) [»i»cr>««:] |E»M-. iOb?. Km3SVtXfVT«SS 



(57) [Miji*)] 

SnSlSBftKSP 1 2 0 > 1 3 0 i > BilBE^lbBSSPCD^M 

B:c^/X««H«:0fiK3n-cci2.»m®SP i 2 o d. 1 

3 0 dSrWr^m^l 2 0 a. 1 3 0 a 
S()>i"C*o-C, m^tE?«aJ®^t5BPg|5c^)^:&|^^)-C*5l^i 
;?|6]©SS*i. iriBS8iJ«'JSD'/XB5feffl8i5|l!IJK:jtt«-r 
S«Conr|fc<){c5KP«3eS|Jl 20 f. 130f«:(t 

oo*aiia^s. 



130 




130a 



133 




V 

130d 



[If 3ja® 3 ] Biri2^«iK-*s^XS!7KSJi«!i>i-(c J: D 

fiss nt: t» 5 c <b ?&«FS![i r S5«*^ 1 xum^2 K 

32. 768kHz*fcBIS7 5kHz(CSSo-ri>-5C 
B?IBl^MSIJ<Da®ROf/X»«ffiK?^SR 3 n-CI<> 

ifnBffi«i>t®wia»sp©«iraP8i5©5Sia:^i^-c* **s:?F 
B5ie»aJ©ai3:i?i*aK:j^fiR3n«.airoJSSi5©srKHiP» 

[«*j®6 ] «BtBtgiti>5-©Buf3Pap»3gg|5©paPff5t*: 
iBtt©lllt^^^. 

tai^8 ] Bi(IB«XM7KSS«l>i-©^^!g^jK»**>8 
32. 7 6 8kHzBS7 5kHz{Cfi£-3T:i>SCt4!|$ 

m<t T'5«*« 7 K:fBm©^il^)^=-. 
«g©l^^. 



J) #192 0 0 3- 1 33 89 5 
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3S8 ©l,»-rti*'fCfBtS©JgS!)iF-. 

[«^i 1 ] *s*>%fiS;D. 
i!riB««ritgp©afflSiy'/x««ffi«:jefiS3 sst 

10 rfii©S33&s. MBaSMJRiy=/X{3:5t^|Jffl(l(ciSjt-r5 
{conrS^< «c-5rapj*^a5«:<i^. 

HifiB^SP©^ 3 1^ JfM 3ns ?tffiiIMSl5©tuiBPiP?5'5 
sSSPCCWlC-r S gl5^J-©ffl«4ftffi*Hft©fltWJMSP©^4ft 

30 ^FfilSo 

[0 00 1 ] 

[0002] 

40 a$l l3&^e>^th^'5J:^^cff$^$nriil>S2:$:oMSS 
12. IS^WUrii-So ^L/T. C©2:2[s:(DMa51 
2. 1 3tC{i. «1 2aR!:Jf?8l SaASS^t^nrt^ 

[0 0 0 3] C(D?t 12a. 1 3 H 1 0 iC^^tr^T 

ii^nri^j^cc^MSPi 2. 1 3cDKffitcfcpfi|tc®:t:f^ 
nri^^o co/cjsb. 01OOOA-A' Kssiri^Ei 
1 1 cc^^<j: ^ ^cjpggp 12. 1 3 ti. ^(ommmw^m 

S*SJ6»>i- 1 0 fSabJt©;^^ ^ ^Se^^ J: »3 < 
50 /m^fcUTfc. IftgPl 2. 1 3<0imtM^f>^&< C I fit 



3 

[0 004] co/cJ?), mnmcD^^^myi^^Bmwjt^i 0 
11^^:0^ 32. 768kHz (o^m(oimi^mf)^$> 

C <D^mmi&mf)^ 32. 768kHz (D/mcDjM96 

^ 3 n c i cc 

[0 0 0 5] tC^r-. ±i^CDJ:^^j:B5HM<D#^7k 

2. 1 3*iJitt-r'5<l:^tC3^j:-:,TC^^>o M 
1 ISCJfHl 2CC^r«l 2 a. 13aCC«mSl2 

b. ISh^^mm^ti. cn6?gl2a. ISaJ^^iat^f 
e^nri^J^cCCiKSiJl 2. 1 SCDlBMr^^MPMl 2 

c. 1 3 cCCWEmSl 2d. 1 3 diAmS^itl^o 

ur. ma£:^iEn»n$n-&i«m@ 12 b. 1 3 b tmm 

mS12d. 1 3 diCDrarmW^^iDMSiJl 2. 13 

[0006]iC5-C. C<Di:^i^j:«mSl 2b. 13 
bti. J:<*W{Cli. mi 2{C^r^TJ:5Ccffiasn^o S 
12«. 01O(DB-B* mWim«immxi>^o 
thTJ: 5 (C. 1 3 b ii. ?^ 1 3 aCO?^^M 1 3 

e . ^fflijii 1 3 fjs.ifs& 1 3 (Dmmm i 3 s^f^^i^ix 
mms^x{,>^o c(DJ:^^cc»«ei 3b«. mwA 

[0 007] 

[^?8*^ft?i?iL/J:5<!:T^»iS] 01 3«, 01 2©C 

msSfifc^H'C^b'So H 1 SCC^Tcfc^CC. ?Sl3aCDa 
iSa 1 3 e <L»ffliJM 1 3 f iOftgr*^ 0 1 
giftiJ^JToTl^-Sc ^/c. ?S(Mlil 3 f iiS^ffil 3 e 
iCDftar^-S(9 2CDfte[«>iaftii^cC-:>ri>'5o COfc 

ij^oy :r h y yxg-c^Sffl^s ( a u c r ) m 
1 3 atcrSon^g-r-sii^ifilcoftSe iRz^e 2*^a 

uC rtCirjrjK^Stl^o 

[0 008]^^-^ C<Di:^^J^)iR$tl/cAuC rCD 
±^C, a 1 3{C^T<fc5tCUS^X h®R3&50fi£$n. :7 
^bUVXe-CAuCr^imSflOJ^CCfll^Sti. HI 

otcTnT^msi 3 b:Oi}i^^$n^. cou-:;?>^ fur 
i'mpoftfs^. SI 3tc^-rci:5cc. ui;^xniiR©— 

S|S3&sj:a<Dct^(CSttftK:fl?nK3nrtr*^}««iJSl 3 f cd 
fiS^ti-SHl 3<Dx-^2^gl5^5^Etc*$t:f-SUi^:^ HBR 
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HI 3<DX5re^SP5>E©U2^;^ hJSR*^^*?^^ ut^ 
>^ hMRtc?v:;5iJ§go/c<fc^^cfl5«:<*:3^j:^« T^cb. 

©1 3 bCD-^^. SI 3 ^^•rjtffi'Jii 1 3 f ^lea^n 

Tii^»fflJMm@l 3 hi. 3ia®l 3gr«:S2gSiir 
C^€>?t^MmSl 3 i i:Oi»TJS^U^^*^Sab>tl 

[0010] 

<!:. m^mmm^wmmj^z/yxftmm^cmf&^tixi.^ 
^mmm^^^^t^m^t. ^m^^mmnx^r^x. 
mnEms!^ommn^<Dmn.yf\^x$)^m:fj}^(o&:^:^K 

f)mo:>mmmM<Dmmnmj: o M^pi^^rjimmmtt^i-DX 

[0011] ^im 1 <d«^k: J:n«. «ui2»S»<3oa^$ 
mmt^-yX[i^i>, lyfciA':>X. C<D®-^)&i3&l^ffl 

tc:? * M! vjMxmmm^^^^iy. ^<D±itc ut> 
:^hmmim^Lftm^xi>. ut^::^hmi)^mwmm 

[ 0 0 1 2 ] IS^ii 1 cDm^cc J:n«. tJiB»gp 

m^m(ommnmj:^m^i>^^fsmmtrj:r>x\.^^. * 

[0013] bfcf)^^x. m^mwmmns»(Dmi:^ 
^>i^t?jKfiR^-si. ms^my3m(o&S'^m<(tC'r>tix 

50 f§?^K:x^y^>^;^h5rr?^;&$^o^i4a3Wa<3:c-5o c 



(4) 
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rjimm t ■S „ c © J: ^ K.mMmnm.^i^^^'^^^ 

[0 0 1 4] »*L/< w. mim2<DmMi.cj:tnt. m 
[ 0 0 1 5 ] sf * L/ < ». nmmz<ommJ^iMt. 

2, 20 
[ 0 0 1 6 ] *f * L < 0*. I8*^4©»bjk: i» 

•i^*5|ilS32. 7 6 8 kHzSftia«S7 5 kHzfCfiSo 

[0017] n^m3Xitn^m4r<om^icj:ti\t. m 

ia#^*SJ5«lK-X»*^V!SI^*5BS3 2 . 7 6 8 k 
H z */cttlllS7 5kHz tCfiKo-Cl^SMIB^XS*^^ 

^K|!;5<'£:i*^-c#S, c©MsB»tfimsp<c^M 
[0 0 1 8] tJtagKtJ. «*«5®lfeBJfcJ:ti«. 7k 

sns^ffliiMSi5©fiiiBPip*>5^si5«:m-r2.Sis»©<a^ 

[0019] itjRiiS ©itfiJcK J;tits. I5ia}iili>i-©fr 
gB«gpcDai3*l^ix:?^JS3nS?SWMgPOlusBPaPJ*'g 



[0020] si*S5©fltRRKj:n«. fr^«i 

>t©t!riB?«gi5©mpaPSi5©^:^i^-c«>siH*TSi©fi3 

3ti-5^<I«a5©H0iBgaP$<5^SP{c*H£;-r58l5»©M^ 
«a*iffe©jllfflW©«*4ftSJ: 0^-f*>^tm4®<i: «c 

«a5©^3:^l«!ItCX"^^>i':^hs' 
C©x-:;^>y;^h ■v:7'©^02>fiH 

[0 02 1 ] Lfc^i-Q-C. |us2«gi5®»g8PSP®^9ia:)? 

r^-c*?>it'i:eri6)©S3*s. miB»«R^VXK5fe^a5 
^^if-cf^^-r^t. filBig:^|fij©S3*i5a<cc-:?tit: 
(Dtc^. BtrtBSISR©^-&iflB§8Pi!»^W*sJ^fiS3<art» 

s«iriB»fi!JMa5©M$4ftS«. Biriapap«^ai5*sjfJ)S3 

nx w .rjrt »g|5^©B!riB^I!l'JMSI5©MM^^««:J:b'<^^*» 
>ici^MSi>S:5. c©J;^tcfriBP8P$«J^a5:feS:^14i 
5^ > i/T c <!: -c . i(riBi^4® ^friaPCWSSPtc^s 

[ 0 0 2 2 ] Sf * b < «. fi««6©^BJK: W 

^5©fit^«:fct.^-c, B«ia}siiii>i-©t5fagans!59^i5© 

^P^*5B5V^Ji5i^:XWBSnSIM^i^t-5tl-»2.C i 

;£jig,^-e^s. f»^]a6©iifSKJ:tii3:. fna^^t 
©friaiiPS>5sea5©rapJB^^i*imv^m>cxwB§P33itJ^ 
i^i^toTTt^^.. ofc*5-:>t:, frsBii|V5:}^tK-?»«riBi8 

[ 0 0 2 3 ] t < aS*]17 ©^BJ{c J:n«. i« 

[0 02 4] Sf*b<«. iS^ig8©^Bg«:J;n«. if 
^7©«fi5««:*it<^-r, tiiia^^KSJg»>i-©^^^ 
•i^*SK3 2. 76 8kHz *fc»7 5kHz K:jS-:>'C 

[ 0 0 2 5 ] if * L. < tt. gt^:S9 ©^BJtc J;nii. IS 



[ 0 0 2 6 ] b < ». if3}?« 1 0 ©^?a{Ci:n«. 

*s3f aii^ U > 5''- f JgtS 3 ti-Cl » S C <!: *#8S[ i 

[0027] g»*5S 7 7!»Sff:*]l 1 0 ©«fi£(cj:n(*. 
|(rie#XM*S««r>i-Xl3:^^^»53»*«l« 3 2. 788 
kHz$/tBlK7 5 kHztCgX-3rc»-5B?ie^^7|c^ 

:^ri6i«:fljRR s n 2>«ffJMg|J©B!rf aMP3K5^sp«c*f jsr s 

[0028] friBBs«)«. n^m 1 1 ©^?bcc j;n«. 
*s*»6>fiEo, sasmfiBgpdsj^jsi^n-cti-ssgBi. sir 

T, BiriaJiS!»>5-OB>rfB^o«P3nep©3S2:^i6j-c*^ 

[0029] msismt, n^m 1 2 ©^?B(cj:n«. 
i2SgP5!i>e.?imurjf$fiS3n5jiifii5giJi, BirieJgfftfs 

«)>T-©Buie?«si5©«i3Pg|5©S3*t6i-c* s »i:&rfii©s 
3*1. Bute»si3ffliRy^/x«5fe^g|5ffi'Jccis^-r5K:-on 

[O03 0]il!^i 2©«fiJi«:j:n 
«. H!ri2^91)K-©l>rfB^©ai3:^|S]K:JBfiS3*l2.?8(IiJ 
agp©l(rfBPiP$l{SgSPK:«j£rSSI5»©<S*4ftS*ifte© 
88IBiJM8|J©<^ftSJ: DIS-f *><ci^Wi & o-ci>4. 



(5) «fM2 00 3- 1 33 89 5 

8 

^-c*). ui^j^ fjR*i^si5©jSffi:^rS]ccjjfen. «gp©± 
^*3n. jgfiE3nfc»ses5©-e8**»riB«?-r&©* 

[003 1 ] i»3j<]l 1 1 XiiMitm 1 2©t»^{C 

J:ia«. l(riai»it©t!riB^©»l8Pap©®a*l^-C 

10 jajgt-Stcoti-C»<J&:SMPS*^gP4«^. HuiB^SB 

Ccrr •5g|5»©M^ftS*iffe©^ffl!lllSi5©<li4ftffiJ: 0 

o-ri,^s. ic^-r. firiBJis&iSSiJKflaeBSsaiJtts:^* 
y©«^. j»8lJ©*s:&i6)*J!^*si, pgp©gii3:Si^«: 

20 [ 0 0 3 2 ] 1/^*5-:) T. S5iB?tgS©?tgiPSIJ©S2* 

tJKiag!^ s«:onr?s^< sc-sg3P3*5ggi5*s:^rfti» 
^> i^-cji^fiKf-s i . H5ieiH:fr[^©:63*ss< cconr 

©/c2sf>. tJfB?Sa5©^%8iriaBgP5*3gaJ*sfl5fi£3tvTC^ 

5BiriB»fflJ|gsi5©Mi4ftSw. Birieigp»5gg|5*s}gES;3 
nt:i>&i>sui5-©friaatffiijiggp©<^^fi«:j:t'<*g^*> 

^ciS^SincS. C©<fc^tCB5iBBSP$l5S^gP=&P*14x 

9^ > i'-r 5 c <t -c. ffiai(^4ffi*Birs?ffffl!iisgi5K:sa 

[0 03 3] 

'^•5^©J^,^«. ;*:^??©jifjSncJ:i*f?!|-c*S*>e., 
HJUWtC*T«H,>a'*©ll5£W3n-Cl>S*J. 
<DWm\t, JiUT©S»?8«;*j|,>r!^{c:*:|IW*l®5£-rSg 

[0034] (^1 ©*Jt©?^SI) @ 1 ». *5Si!B©» 

40 l©Jt6l©}^SSK:^.5!ia6K"C&-5WXM7l<:B^Si))tl 

0 0*5^-r»S-C*S. 02 ». H1©G-G' i^tE 
BS»rS0t?*S. C©^XM*S{gStlT-l 0 0«. 

(**B^©*ifSBii)!p •) m 3 n^xsccjjnx 3n-c0t[K 
3<arc>s. c©i#. H 1 (CTj^-rxiftdsm^. yi* 

Z W*55fefft t « 5 J: ^ {czka©#iSS*^ €. 
WOffiStiSciKfeS, c©J:'>«:amSi*i|§Ii©x 
l4:;?[Sj«:iBg3nSCi«:j;D. lSfflK*t^^3*x^^ 

^missa^©m^^«s^«tc«^i/3:^xs*:s^gi^)>^• 

1 00t<cS. 

50 [ 0 0 3 5 ] aft:. J: OiE«iJc», WXS*^I6M- 1 



(6) 



Xfti; Y«li*>6>3:SXY¥ffi=&Sfifft:;?lSl(i^*^ 1 iSET!) 

[0 0 36] CCDi:'>%^XS7Klirli«i>tl OOW. » 
tisiAOi. cossn 4 0;5i>P>S«C*sl>t:Ytt::^(^lC 
3?ai-r ■& J: ^ KJgfiX 3 nfcm « 2 2^©liSilSSBgt5-C* €> 
#X»S12 0. 1 3 0 t=S:WL/tl»S, C©23jEG?#X 
K120> 1 3 ok:«. 0iRZ>'02K7j^-rJ:^K:pa5 10 

12 0a. 1 3 0 a*s-e4^^n^iS3nt:i,»s. cn^ 

«gpi2 0a, 1 3 0 at*, a2K:5R-rJ:^«J:2*©W 
XI5612 0. 1 3 OORfflCCfclSIIIICCj^^^mris^., 
Lfc*5o-C. 02K:S^T<fc^«:KS|51 2 0. iSOtc 

tt, ^1 2 0 a^**ilccfci>r±T::^tcia:»e.nr 

[0037] CODi 5 >5:^XS*SJiSb>i 1001*. M 
2 0. 1 3 0®^»«^*Mfi<C Ifil (i'U^^'^l'-O 

0 0«. 'p!|jt»!|ttC/m-c4)iaffiS^ctttl=Sr*»?)^*^S 
«SJg^-«S!t*53 2. 7 6 8kHz*fctt7 5kHz© 
[0038] ca^X'i ^C^XM*S^g!ltl>^- 1 0 0 (C«. 

^J; 5 tc. SSP 1 4 0 KB. aSPme 1 4 0 dASJ^fiSS 
n. =^Xlf6 1 2 0. 1 30 dM^ 120a. ISOaCC 30 
»! )«fltS 1 2 0 d . 1 3 0 d AS^irenfl^^S 

*fc. w^aft 1 2 0. 130 ©0 2 K^-r. -etv-en© 

WfflJSCMIiJffi 12 0b. 130b K». WJffiSffi 1 2 

0 e. 13 0 e*i3^fiS3ti-Cl^^. 
[0039] Ctl^Wllim® 1 2 0 e . 1 3 0 e tmn 

@12 0d. 1 3 0 dtJ. SSBSfSl 4 0 iSS^Sn-r 

c©fc«&«XM*s«si6>4-ioo*s»Siasn5^-« 

,,/r-i;^A>^«*&3n^.m;bAiSSi5mii 1 4 0 d«:/r 
UXffliMmffi 1 2 0 e . 13 0 eRO-jtS® 1 2 0 d . 

1 3 Od(C«fef&SnS. ^L/t:. cneWMSffil 2 0 40 
e. 130 ei«mgl2 0b. 13 0bt©K©WX 

SSI 2 0 , 13 orttcmi?*!^^a< m&h. =gxia i 

2 0. 1 3 0%Jgl!&§-<*Sfll«i&-^t:<.='S. 

[0 040] tC^-C. C©<J:^K:iHS$n2)^mSl 
2 0 d. ffliJBmei 2 0 e^f©SffiBs ^ 
{^iW2)l*^f=>fi5E'5. TJfti l^tTC r . ±B*iA 
uA>P>»JfiS3nX(,»«.. C©Jt^. C r©f1it5']tcN i 

*r). c©i#». m»AiJi*5mi.>e>n&. cofife 
tc . Ai Tm-c^m^mwk^t l.?cs«'^ c r sffi i so 
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H-e. c:©Cr®©±{c«sySiL/rs i 02 I?&J^R!c 
I*. m«TliCr*nOOA-C±)BAu*«1 00 0A 

[0041 ] c©J: ^>(cil^JiKS^-S*^*^*^i . 
0 0©'5'%. ^SI51 2 0 a. 13 0 a©?iraPSP©fea 

:^-c*2.*i:&i^i©ssw». sspi 4 offldtc^STS 
gpi20f. 1 30 f c©P3n^^sn 

2 0 f . 1 3 0 f ©fllBaPSi5©Jf5t»i». a 1 fCTi^'^'fc "5 
KBSV^Wtcj&fiSS^T.. ^©SK:tei,»-c«S:&i6i©S3» 
L oc tofc o ^ (cira:^©S 3 *sw*iifc < «t S J: 5 «c 

[0 0421 S3«. igi©F-F* UWSSmWClb 
5, ia3tt. ^XB61 3 0©ir®E!fS>SA5^ #^1 

0. ^XMl 2 0©i»B««=i'l"S"rS. aStCTTt-TJc^K 
SISPl 3 0 at*. a^b^V^BI55>"^*^?Sl£ffil 3 1 i. 

commm 1 3 1 t^xm 1 3 0 ©j«saBii 1 3 3 

CmWMl 3 2i>&WL.-Cl,>S. -eot:. C©j«i£El 

3 1 . mmm 1 3 2Rcfi»ais 1 3 3 {cv&'^-ci««SB 1 

3 0 dm'^is.tfvc\.^h, 

[ 0 0 4 3 ] c cr. ^ap 1 3 0 a©RiPiK'^ 1 3 0 
f ». la 3 •cHPi*5^«)S3 L t?^i-a5^Kjf5iR3 n 

-Ct4. ^OT. C©iaP3^SPl 3 0 f ©ilfffilJ^l 3 
2©<WftKW. ffi©gP»©^ffl(Ml 3 2©1^ftKK 
^'<WL^1filimmtts:',x\.^^. 03© 
SffliJKl*^ 1 <om&l> 1 3 0 ©±JSSPffilJ©»ffl!lM 1 3 2 

j^sn-ci^i, c:©s}fM 1 3 2 ammm 1 3 1 tcst-r 

SftSe5RDt«6«Biil3 3tc*f-rSftfi0 6{t. 03 

6* ftffiees*. 14 4* 

[0044] cn«c*f b-r. 0 3 ay^m(om3m^ 1 

3 0 f OSP^-Cli. 1 3 2 ©miss 1 3 1 tC>^-r 

Sftfie 3RCXj6E^BB 1 3 3fC*r-rSfta9 41*. ±iB 

5. m«. :ftffi0 3W, 2 0* ^rA«3. ftSe4 
B. 16 0" es-c*s. 

[ 0 0 4 5 ] t C :*^©J^!!8©#^S*^BMtt 



>J-1 0 0©#XI661 3 0tC»gPl 3 0 a^J^fiS-r^JS^ 

y-cB, ^ 1 3 0 a ©H 1 {cjn-r*i:^isjw^ < s 

S«)S*D^. C©?c«t>. *JIJS©?&liS©#Xli*^a3Stt 
K-IOOTB. ^XWl 3 0©lt«ffil 3 3K:?i5fiKT5 
^13 0 a©»^PSI5©J^*^^tSi±5C<!:-C^a 
icmm 1 3 0 ©g|3 «:SilS-r S C i*5t?# set 

[0046] *fta<JOCB. 0 1 {CtS-T J: ^ K^Pi^^SP 
1 3 0 f ©»PIP§P©Jg<^*«BSV^CCili^RS3ti-Cl,^% 
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m 3 liCmr^ ^ tcSS L l^Mc o r^fflJJII 1 3 2 CDM?4 

momm i s 2 iEiiikDfta-c^fflijM 1 s zii^^isui 

[0 047] C<DJ:^OCjf$^§n/c»SBl 3 0 a(D±tC 10 

Oad^Jf^^^n^So irfxtD^. 3 OCCM:)?!*^^ 

*>-5>AuC r^^iegL/v -ecD±^. EI10?tm®13 

^cc^as^j© A u c r ffim^^ti. ^(oim^(Dj:m^m 
xmmm 1 3 o dj&^a i cctj^-t j: ^ ^cies $ c <b 

^C-So 20 

[0 04 8] ig4«. ±^y* h ';vxfi<D^-fe, 

Kl 3 QcDrSaJ 1 3 0 aOCAuC r ^iSgU. ^0±CD 

<fc5«:. SISl 3 0 aOBiP^K^SPl 3 0 fVU. S$ 

n/cUi^X hJ@R*5»giJl 3 0 a©«;£® 1 3 HfflCcSfe 
nr. 04K:7S-r»WJSl 3 2iBS*ffll 3 3^©JS5^ 

SPr* ^xy ixgpE o[:)/P^:0^flk<^a5^^ci±-^:^ L < » < 
&SCi;«>^Jilio {yfci)^^X. ^momi 3X7f;-§rm'^ 

tj:\.>„ COfcib. AuC r^^as^e^OC^S^n. ^5 

n/t^ms 1 3 0 d f>^«iumi)m^'i'^c t ^wjaccRs 

[0 049]?t^ffil 3 0d{i. dCDJC^JCieg^n'S 

5&5. flfeosasm® 1 4 0 d . mmnm i a o e^t:? :t 

.^-CC^:. #&c»r^^^^*D^rc>g|5^r^^«gf51 3 0 
aQSaJl 4 0raw:^P5*^gBl 3 0 f ^fl^fSb/c;*^ 
^^^UCn^ClSe-r. ^Ul S O aCDfi6(DaJ:^tCigP 

3 0 f iJfJfiRL^rfcJil^ 40 

[ 0 0 5 0 ] $ etc, mnim^ 1 3 o f <Drt^pgpcD 

hX^6. m5\t. ^^7KS*gi6>^-2 0 OCcE^PMt^ 
CDIBPife3ggp2 2 0 f . 2 3 0 f ^fimi^fcmx&^^ 
tLhO J: 5 «:2|s:^S6cDJ^fi8(3!>WX^*Slitt>i- 10 0. 
2 0 0^cfcnti. 3 0 dCO— ^CD»il^^;Jp^i; 

[0 05 1 ] (ll2©*MiCDJBffi) lae^i. 2(c^^or>^ 50 
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1116^2 0 o^7j^^Hr*-2»o c(7)-fe'^^ ^^'^•^-e;^ 

^^!iffir^ 2 0 0 ±m<Dm 1 CD^O^M(^)^X 
M7ka}ga>T-l OO^r^ffll/'Cl^^o l/fcd^oT. 

M*lifS86K-l 0 0<D«fiE.ftffl^«:ocir«. 

[0 0 5 2] Hti. ^^^v^^'<'^-l^'SyLmSM3^2 

0 oom^^Tfi-rm^vsimmx^^o a5«:^-rj:^ 

m(tCmS^m'ri>^iK(D^^y^-t^2 1 0*WLri> 
-5. C<D^^•^^^'-^^2 1 0 5C«. -€-Ol£8IJ«:'<-XgP2 

1 i^{i^rt^-5)o ccD-<->^a$2 1 Hi. mtfr;i/ 

[0 05 3] •^-XgP2 1 ICDiCa*. tf±SP2 1 2*^ 
^t^6nr*5t). C<Dtf±S|52 1 2Ji. ^^$2 1 3il^ 

m<D^im^fbm^^ tixi.^^0 c©«±sb2 1 2 

CD±5C«S<*2 1 3:«iiKg3n. cnt>-^-XgB2 1 
1. m±i^2 1 2;SL0^ft2 1 3-C. ^^(Dmi^^BfS, 
-r^CtlfCtj:^, COJi'XfCBf&itlXK^^^^v ^-Zy 

2 1 0<D^-:^^2 1 l±tCti/>*5^'5r>-iy0J^2 1 4 

;?>5t9:t:f6nri>^c C(D/^••>^-e^fflIJ^2 l 4<D±(c 
t^^mttS^«IRI^^/hL'C^XM7KSSi«i>S-l 0 0<^)S 
gpmffil 4 0d*5H5£$nTti^o 
[0 0 5 4] C6!>tX^7}CH^BJ6«l>tl 00C3:. /^••><5r- 

^^(,crj:^Xl^^. c<D<b#. #^*^BjSSb>T' 1 0 0 
(Omnmi2 0d. 130d«»r«i«L/li<^j:oTC^ 

1 0 O^rM^-S-te-^ ^ 5^ i57yN-^--5^^XM^Sb^2 0 0 

[0 05 5] (03 (ommomp^^) ^ 7 

3©?f$<S^C<^Sm-ftSSr*^'7=i>3f>rU««MS3 0 0 

(Dm2o:>mm(DBB<D^^ ^ v ^/^•^-i>=i^^^iS6T■ 

2 0 0<t#x^7kB^BJi8!i)tioo^«effluri^6, ufc 

M*^BfiifjM-i oo<Di»^^f^ffl^ccot^T». ra— 

[ 0 0 5 6 ] a 7 f"5^ 5?;l/8l«mffi3 0 0 (Om^rf 

;L'^^mi£3o ori^MT^is^ti. a a© 
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[0 0 5 7] C©3>Fa-5«, ±aiOffe«c^T^"^ 

oo*5fflc^^nsciK:^cs. ■fe^Sf*''-' 
^■!r-y#^itti^2 0 otciR^sn-rc^s^xiit*^ 

^tt)tlOO®»S®l 20d. 130d«»T^^Lil 10 
0 0=&m^f'S?5r;l/t»«SS3 0 

0 £^cS. 

[0058] (114 ©W6©Je.^) S 8 ». :$^M©II 
4©jlSS©)^!llK0^5^li-C*5«X7KS^I^4 0 

o^*-rElt?*.-s. C©7'-:^^^l'WX*^^^SS4 0 0 

SiiSa^2 0 0<k^<©a5^"Cfll^*5*)il'"^^>*- I' 

^7Ksjit!j>t 1 0 0 <Dmm.r^mmic^^>-t:it. m- 20 
[ 0 0 5 9 ] s 8 k:5"v^^^*^^^s4 0 0 ». m 

6 {CiS^-fe V S f •> ^r-i^=&»ll>^^ 2 0 0 ©^X 

m>iiF^mmioo(DTis-c. ^-:^^2 i i©±k. 

13 7 CCS^-r J: ^«:«S1I8S4 1 0?riBgU?c*>©-C* 

©Ji»». ^IH1SS4 1 OiCAfl^tl, ^<0'ik. BlT«® 

[0060] T^tfc^. #X7k^Bl6lgS4 0 OCCitXSS 
n-CC^S^SM*^Hig«l>t 1 0 0 ©»Sffi 1 2 0 d . 1 

3 0 d\mmmhny^^mitu-^'c^^^' i^f^^-^'^- 

[006 1] (US ©iW©J^ffi8) ®9»- 

^t!l^5 OO*m-r0-C&S. C©i^'J>^-^-^7' 
^Xffilft^ 5 0 01*. ±M0M 1 ©*Sfi©JI5JS®^XS 
*S}^>tlOO=&ffifflU-CU.&o l^fc*io-C. 40 

«:'f=t-r^>^b"^^ -e-©iftBfl:fe^iii5-ri. 

[0 0 62]H9«, •^^•#X^gi6^^5 0 

0©«JS*^-S-WS"^**- a9KS^-r<fc^'«:jx'j> 
5^- :Sf 7"#XfiS!l^ 5 O O », -5-©F«9SI5fC=gXM*S 
1 O 0*lR^-rS/i:«?)©^ai»©=^^ 1- y :?'5 3 0 
^mhX\.>ho C©=t^-»--:'^5 3 0«. >^5"A5 201C 

*fL/t:iEA3n> ■e©rtai*5K^<^i^fc«^sns«t:5 

[0 0 63] +-f •:':?'5 3 0tCJR?ifSnfc^XM 50 
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7KS»K-1 0 0^«J^-r^fc*{)©'J-H5 10*52:$ 
IBBSn-Cl^S. c©J:^'^ci"J>^^-^'^"7*^^tt 

5 0 0 9 mss^Eiwn-r •£> t ^^s^KSiitt)! 
ioo©)»g|5i 2o*5Jis6L, ftib^iL/trm-rsc 

-tKftS. C©i:t. 1 0 0©P^S 

i2 0d. \zod\mmmhm\.>nfSLtti-:,x\.^z>. 

0*ffiA^>'>';>^'-:J'-<^^^«''f-5 0 Oii^J^. 

[0 0 6 4] ±M(D^mmmxu, 32. 7 

6 8kHz ©W^*S««l^*t^3'«^55iBJ lytcifi. 15 
kHz 155kHz ©^XS*aii«6^R:jaffl-C# 

=&XM*^Bffi«I>t 1 0 0. 2 0 0 li. ±M(0m(O^^J: 6 

[0065] S e.K> :$%Bj«. ±fB^©^^fcKS 
3ti-r, !SI¥«*©tBffl€:ja8ftO«£<'^®H-C®''®^S 

[0066] 

[^B^©^^&] :*:ffeB^tCj:lT.l3:. ^«®SI5©IK»^** 

[0ffi©faw=cittB^] 

[0 1 ] *^ig©s» 1 ©*ai©s$^K^s^>i^* 

[02] 01©G-G' if^TOKH^-C**. 

[US] iii©F-F' immm:^xs>z>. 

[04] 7* hU VlSt^tXI6©»SP{CAuC r* 
EgL.. ^©±Kwy>^HBI4^ffibfct«aB'67rriail8 

m 5 ] §s.^sJii6mcBsnmt^t©rap»5^* 

[06] l|2©ilife©^^tC^S-fe^5 v^'-'^'-S'-i^ 
[07 ] |g3 ©*l*©?e^^c^Sf*y f JWai^SK© 
[08] »4 ©Sife©J^SStC^^S«-X*S^S©« 

[09] mb<omm(Dmmic^^iy'j>if-^-^^''^ 

X3iat»^©«RS=&S^^«lBS0-C$.-5.. 
[010] ge3|M!>#^*SI^)t®«^*^^**''5 

0-c*s. 

[0111 01O©A-A' 
[012] 01 0©B-B' ««»»S»rffi0-eS2>. 
[013] 012 ©^EPC •C5^-rSi5^3'©«ll«EIK^ia 



(9) i|#IS20 0 3- 1 3389 5 

15 16 

[wm>m.m] R— •ui^;^Ma. e- • -^.y^y^^^ 200 

100. 2 0 0- • • ^Xm^^mWjti. 120.13 • • • -fe-^ 5 -^^ i^/^•^^'5r-t>#X!^^, 2 1 0 • • • 

0 — • mm. 12 0a, 130a- • - 1 2 0 J<y^->>. 2 1 1 • — -<--:3^§B. 2 1 2 — • 

b . 13 0b—' Mffltfffi. 120d. 130d--- gp. 213-- - ^f*. 214- • - ^-i^mn 
mm&. 120e. 130e - • • 12 0 3 0 0 • • • ^i^^J\^m^m^. 4 0 0- - • #X 

f. 130f. 22 0 f. 230f - • • mnik'^^. 7K^^IgS. 4 1 0 • — ftSlelKv 5 0 0 • • • 2^ 'J 

140 • • -saj. 1 40d • • -sspm®. 13 1- y^-^^y'^^m'f: 5 i o • • - v-h\ 520 

• • mmm. 1 3 2 • • • ^wm, 1 3 3 • — * • — :^f^^. 530- • -^^^rvy' 



mi] IM2] [04] 






Cn,^^ mi F^-AC##) 5.079 M04 aM3H.03m07HA09 

SlifSfRtM;^«I3Te3S5# -fe-fa HA16 H«9 

?x5v>»^^ttrt "^^^ 

EE07 EE18 FFOl CXI03 OG04 
CG06 GG15 CG16 3304 KKOl 



